This research studied quantitative investing strategies of famous investors in the Stock
INTRODUCTION
There has been a trend to study famous investors' strategies that have been proven to beat the market in the long term. Certain investors have been renowned internationally, for example, Benjamin Graham who studied the strength of financial statements in finding the true value of companies. Others include David Dreman who used behavioral finance on overreaction, Kenneth Fisher who invested in companies during the down product life cycle, Jim Slater who used the price to earnings to growth strategy (PEG) coupled with other indicators, Joel Greenblatt who employed earnings yield and return on capital, Tobias Carlisle who used EBIT/EV, and Joseph Piotroski who used 9 financial statement factors.
From the success of the above investors, there have been various researches that tried to measure the effectiveness of these strategies in developed markets like the United States and Japan. However, this kind of quantitative study is still not popular in Thailand, which leads to this paper. The focus is to study if the strategies mentioned are suitable to the Stock Exchange of Thailand.
LITERATURE REVIEW
Past researches studied investment strategies of famous internationally acclaimed investors, applied to developed markets. These strategies are as follows.
1
st strategy: Graham (1949) used a market capitalization lower than 2/3 of its net current assets.
Testing by Oppenheimer (1986) in the New York Stock Exchange, Bildersee et al. (1993) in the Tokyo Stock Exchange, and Xiao and Arnold (2008) in the FTSE found that the strategy beats the market. However, Dudzinski and Kunkel (2014) found that only small number of stocks could pass the criteria.
2 nd strategy: Dreman and Lufkin (1997) employed the P/E ratio, P/B ratio, and price to cash flow in the lowest 20% of the market. In addition, Lehmann (1990) and Lo and MacKinlay (1990) found that under this strategy, the price of a stock could revert in a short period of time, for example, a week's loss could be reversed in the following week.
3 rd strategy: Fisher (1984) used a price to sales ratio lower than 0.75 times, a net profit margin higher than 5%, and debt to equity ratio lower than 0.4 times, while Barbee et al. (1996) found that the D/E to sales has a statistically significant positive correlation with investment returns. Larkin (2009) in the S&P500 from 1998 to 2006 found that the returns outperformed the market and gave a positive return every year. However, this portfolio did not yield the best return, since a portfolio that used the book-to-market ratio and firm size gave a higher return.
9
th strategy: Carlisle (2014) examined EBIT to enterprise value. DrKW Macro Research (2006) compared two strategies, the first using EBIT to enterprise value and ROI, and the second using purely EBIT to enterprise value. The study found that the former strategy gave a higher return in the Japanese market, while the latter gave a higher return in the European, United Kingdom, and the United States markets.
10
th strategy: Piotroski (2000) introduced the 9 th criterion called the F-score. Bushee (1997, 1998) and Mohanram (2005) tested the strategy in the United States and found that portfolios with a higher F-score gave a statistically significant higher return than a portfolio with a lower F-score. • Calculate the net current assets from total current assets subtracted by total liabilities.
DATA AND RESEARCH METHODOLOGY
• Divide the market capitalization by the net current assets value.
• Invest in stocks that yield 2/3 or less of the above ratio, as illustrated in equation (1), by allocating equal amounts of money in each stock.
Market capitalization 2 Net current assets value 3 ≤ (1)
David Dreman's contrarian portfolio
• Rank stocks by the lowest P/E (price to earnings), the lowest is assigned a score of 1.
• Rank stocks by the lowest P/B (price to book), the lowest is assigned a score of 1.
• Rank stocks by the lowest P/CF (price to cash flow), the lowest is assigned a score of 1.
• Add the scores of the stocks from the 3 criteria above.
• Select three stocks with the lowest score from 8 industries, for a total of 24 stocks, investing an equal amount of money in each stock.
Kenneth Fisher's super stock portfolio
• Select stocks with a price to sales ratio lower than 0.75.
• Select stocks with a net profit margin higher than 5%.
• Select stocks with a debt to equity ratio lower than 0.4.
• Invest in stocks that passed the three criteria, allocating equal amounts of money in each stock.
William J. O'Neil's CANSLIM portfolio
• Select stocks with a quarterly year on year EPS growth of higher than 20%.
• Select stocks with a compounded 3 year EPS growth rate of more than 25%.
• Select stocks with a return on equity (ROE) higher than 17%.
• Invest in stocks that passed all three criteria, allocating equal amounts of money in each stock.
Jim Slater's zulu principle portfolio
• Select stocks with a PEG ratio lower than 0.75.
• Select stocks with a P/E ratio lower than 20x.
• Select stocks with a positive net income in the previous 4 years, with the current year being the highest.
• Select stocks which have an increasing EPS ratio in the previous 4 years, with the current year being the highest.
• Invest in stocks that passed all criteria, allocating equal amounts of money in each stock.
John Neff's Cheapo portfolio
• Add a stocks' compounded 5 year EPS growth rate with its dividend yield to get the stock's total return.
• Divide the total return with the stock's P/E to get the total return ratio.
• Divide sum of all the total return ratio in the market by the number of stocks in the market to get the market average total return ratio.
• Invest in stocks with a total return ratio higher than two times the market average total return, allocating equal amounts of money in each stock.
7. James P. O'Shaughnessy's tiny titans portfolio
• Calculate a stock's rate of change in stock price from the previous year's price.
• Calculate the rate of change in the SET index, compared to the previous year's index.
• Divide the rate of change in stock price by the rate of change in SET index to find the relative strength, with the highest assigned a score of 1.
• Select stocks with a price-to-sales ratio lower than 1.
• Select stocks with a market capitalization lower than 20 billion baht.
• Invest in the lowest 25 scoring stocks, allocating equal amounts of money in each stock.
Joel Greenblatt's magic formula portfolio
• Divide the EBIT by the enterprise value to find the earnings yield.
• Subtract total assets by current liabilities to find the net current assets.
• Select stocks with a positive net current assets.
• Divide the EBIT by the net current assets to find the return on capital.
• Rank stocks by the highest earnings yield, with the highest assigned a score of 1.
• Rank stocks by the highest return on capital, with the highest assigned a score of 1.
• Add the scores of the stocks from the 2 criteria above.
• Invest in the lowest 30 scoring stocks, allocating equal amounts of money in each stock.
9. Tobias Carlisle's acquirer's multiple portfolio
• Divide the EBIT by it the enterprise value to find the enterprise multiple.
• Rank stocks by its enterprise multiple, with the highest assigned a score of 1.
10. Joseph Piotroski's F-score portfolio
• Select stocks with a positive net income in the current year, assign a score of 1.
• Select stocks with a positive operating cash flow in the current year, assign a score of 1.
• Select stocks with a return on assets (ROA) in the current year higher than the return on assets of the previous year, assign a score of 1.
• Select stocks with a higher operating cash flow than net income, assign a score of 1.
• Select stocks with a long term debt of the current year lower than the long term debt of the previous year, assign a score of 1.
• Select stocks with a current ratio higher than the current ratio of the previous year, assign a score of 1.
• Select stocks with the number of common shares outstanding in the current year lower than or equal to the number of shares outstanding in the previous year, assign a score of 1.
• Select stocks that have a gross profit margin higher than the previous year's gross profit margin, assign a score of 1.
• Select stocks that have an asset turnover ratio higher than the asset turnover ratio of the previous year, assign a score of 1.
• Combine the scores from criteria 1-9.
• Invest in stocks that have a score of 8-9, allocating an equal amounts of money in each stock.
Testing the effectiveness of each investment strategy
1. Compare the annual returns with the return from the Stock Exchange of Thailand (SET TRI) using the total return, geometric mean return and the number of stocks.
Compare the Sharpe ratio of each portfolio in a
given year with the total return from the Stock Exchange of Thailand (SET TRI). The Sharpe ratio measures the portfolio risk adjusted returns. It is calculated by the portfolio return less the returns on 1 year government bonds, divided by the standard deviation of the portfolio return.
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FINDINGS
1. As seen in Table 1 , when comparing the returns from each portfolio with the total return from the Stock Exchange of Thailand (SET TRI), the study found that all 10 portfolios yielded higher returns than the market. The portfolio that gave the highest return over the period tested was Benjamin Graham's net nets, yielding 37.86% return per annum. However, the number of stock holdings in this portfolio was relatively fewer than other portfolios, making it less diversified. The portfolio that beat the market for the longest investment period was Tobias Carlisle's acquirer's multiple portfolio with better returns in 11 years out of 14 years of investment.
When comparing the returns from all portfolios throughout the 14 years of investment, Tobias Carlisle's acquirer's multiple portfolio gave the highest Sharpe ratio of 1.6184. The portfolio risk adjusted return was 27.72% per annum, beating Note: a two stocks were ranked equally, therefore making the total holdings 31 stocks. Table 3 .
CONCLUSION
When applying the quantitative investing strategies of famous investors to the Stock Exchange of Thailand over the course of 14 years from 2002 to 2016, this study found that all strategies showed higher returns and higher Sharpe ratios than the market. Moreover, Benjamin Graham's net nets strategy of investing in stocks with a market capitalization lower than 2/3 of net current asset value yielded the highest return. Tobias Carlisle's acquirer's multiple with 30 stocks of the highest EBIT to enterprise value, yielded the highest risk adjusted return.
However, this research is not without constraints. Stocks traded in the Stock Exchange of Thailand had low liquidity, which could affect trading in practice. We also did not seek to find the reason for each outperformance, for example, the size effect or the value effect. In addition, this research did not take into account the fees incurred from trading. Further constraints include the facts that the time period of 14 years may not be long enough and 2002-2016 is considered to be a bull period for the stock market. Therefore, this study encourages researchers to further study from these constraints. 
